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immi ] lsi (DAm^x mKAiizti&T- 

MieLs i mm-m 

mftcotf±tmx'co<j-?ig$ix'fcz> i d d q <r>mm 
rt o z. 1 1 j: ottwro - y ? 

L, aKBaW*7'o-y^fctJJt& I ddq^Sr^-fl. 
MET* ^*^T^«ffiiflHll«:fflv^^»Sc»fll 

oatr . i t ftiwkt 6 l s 1 ntmmm 

s 1 <t)a«^ i 0 TJj-rs fluiex^ K^^fcHWu 
xmtth&fv y ? r t ofriexx h ?#^-r t 

<r>\^mL<rym;fritX'hZ, . M$ig 1 fciEWoL s I 

Cll*«3 ] /d-/^ rfc a i i: fc «t 

& WE tt»7n 7 ? ffliijU , I d d q mti!iffi&.? S* 
iS^KOA^f^Offi^fc-tir^T^. I d d qffifr'IE 
S&t* *1^tWAAfra<0fi£;btf fcfffc* 

{-ftCUMittT'n >y ? *tm-?u -/7 k LXtiffiti , 

sra i tiBKwL s i wttwfim^jecjsrffi. 

& friefe»7'n y ? tttHti . i d d q m^tmm Uzt 
xh^7?%^zxm&zn&Mwmm<?)mmLtzAJ) 
nmnlB&ttftftn&Xtf. i ddqffijWE**iittL 

lb$<?>** m-?n->?Z, EMtfuvfb LTtttB 
L, **l£WiK7n -y ? Sr*fc»yo >y ? t LTtttiJt 
6 , 1 fc£»tf>L S I WttH^^^ffctrS;. 

SfnSttW7*P y ? fflffltt . Iddq I tZT 

^S#KT«tajS<i6«88®Hifl)A*i&a<!0a-&*)-*<0 
ikXtfi. IddqmtfJtff&WfoLtzTXyK??^ 

x-vAmmom-shitm. axt/idd qwfimm: 

TXh<7 ?%^X°<7)AJ]mmcoM-&h-£lZfrfc?&t 
laWiK^n >y 7 fctt&T'n v ? t IXteft-f h , II* 

05R»)&»{i, KttKtT'n-y^Cfettft I ddq8JR# 

trt-citmmtm&tt, ii^n^iem^Ls \<n 

im&7 ] mum?* v ? ^mfimnmm 
<nm&Mt. rnm^v-vfizmt i dd q**** 



milX^miiTX V<99%*lrX'<nhtl%m<?>m: 

x-oAmmcDmshitt *m»ximm%wt*)& 
tf , mxrn i {csko l s i wmmaw&OT&. 
im&8 ] Maya y ^ r k ^itfiawtfT a i t 
i him 7*o -y ^ » out . a-^^itnisi t iwf mss t 
zftmLxmmmmm. mm. 1 cbb^ls 
i owMBf^efldHfe. 
[w*«9 ] B?fB7"o y ? rt «wiaasfi3 i t 

mmm*mi,zmMmm>bix^< ztizx o& 
nmmm oa^. 1 ^ibjs^ls i cotmm 

[000 1] 

l9fflrMt&ffii#m *5KB«C MO s LSI^ 

-fl-^fctcj; i3^«tt»fflWr*»jrf CMOSWI 
[0002] 

ytcj; o l s i n&mwjtem&tiimt. ta^a?- 

[0003] ^o«-<7)^(ife»S*c^^t J: *ft 

#yn -y 7 \zw&im\S£ifih . »i»wi3w-4as* 

[ 0 0 0 4 ] H 1 2 {i«*Mc7)feKgf«^tCcfc £ ttff 
tl2 1liWK?^. 12 2{±«c»ga. 123. 

1 24i±Ls inmmmm. 125, i26(±i^a^s 
127 {±Jt«5fi> & . tmmmw&fetz 
imftmzim 1 2 tcstt j at, lsi <oa}*JB?t 

mifli/SAly-yayi 2 6 1 iSIE^affi 
k . rt§l5[H]S§0#y- HtCttRSS 1 2 2 

= i^ 3 yi 2 5fci*aillWltti:^fflv\ L 
S I (DKhmZTX Y<9 9121 Uz&f. ft 

jim-t. *) fttitmmcoim 1 2 7 c j 0 n^feK 

[0005] il^atiA"77 M^-X*ffik^L. 
CM^-X-r6*a-Cft6. ?%b*>. LS icOA^ie 

^muk^-oT nfcfc * , ^ ^tti^fiik^fit 
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[0006] 

14 . v ^iYi t £fifel$ B a p^»tfr#^TfK'£> ft h u o 

[0007] tr, *mmftnmfr£.m,xK. m 

»T- ?^T14Mffl^&P$## ftt ft *>^BJT** ft fc 
[ 0 0 0 8 ] JJtfc. f&fc^<0#*fcoivttgM£fjiHB 

•fft. *1\ m-mmxhimmmi¥mzxti&m 

iSPf (Stuck-at-0. Stuck-at-1) 
(DTi-X'h 0 , 14 v 5 al/-y 3 ^rVi 

3r-fr'&4>l4\ SScKvSiU-i^ay^Tfiiote 
P*f4*TVML$ft£fftatH$0£&-C*> 0 . tf-ryft 

mmmmm-h^x^m^mzn Lxmdsm l 

flJWTtefca^Jfc. -f^*>, Jg»fStt»R (V0) 

(4Ls i mmh- hmm^WL < u <o3jh*>^4siik 

[0009] In (V0)oc (3-4) • 1 n (L) 

mcDz-Zr-ft ixmt&tzfr. mmmz^< 

o«^R»*«564 I T V > ft *> S: ¥ 0r * ft i k WX £ * a6>-> 

fc. A>^h^-^<7)«Na{4aafcfliwa}^»« 

*», •?-^mjji(4if!)<tr#-teFf(o*^coA-cs>'?. a 
fc. ftx^frhnum^niimm^tf&XLx^ 

%9®9&M&FT%mk%hX)tiWbr>t:. U->X. H 

**Stt=5r-5T#TtJ l 5, 0UJ4LS I r-Xr-f 
y.i?>?^/*tT«§5ilTV^ 4 3 t, ft£T14E BT 
(Electron Beam Te s t e r ) (7)4 0 



ttMWWft6»6fflLT ^< <^^ft 4 ? %mmz 

%b->X*X^l. 

[ooio] *wmm&. l s i nun&mm 

■C* ft L S I c7)4jcPtUFjr0^b^ffi^tS«^ft Zkiz 
[00 11] 

mmzmmht&m-m *»sfc>Ls wwm 
mms&tami. l s i oa^jsh^ wi&a^sji 
sr^h^^ceioTSHfc-fs. ls i zmfctzm 
*mm®®mxh i. 7'd •/ 7 zknwmmm 

k. W<TXhK9?t l z£r ) m.1rh. LS IOKfiUBfP 
£0^±«flST^D-^«{SX-fcl> I d d qOffiri*FJr5£ffi 

tigfep?yax^tfcttft iddq^tnt^f 
<9 m^xcommmmm^x zmmmmzm o 52, 

[ooi2]7D7? rfc^ffta»^ffifg{4, l s 1 o 

A^ffl^4 0A^-rftrXb^^(c[5||Bt-C^l:^ft 
#7'a yfZkcOTZ h<7?m*lrc1kc?>AJ}mmcrffl. 
£bitXhZZktfmiL\\ 
[00 13] 7ay?Zk<M6mWf(.&fTiZk£.ii> 

^ptyn -v 1 d d ^mmsL-thwam 

<7)XJlMi®com£bit<7)£X-t)\ I d d q«jWE**f- 
x V<9 S^X^XfJlkm^m^b^z^t ft i: ^ 

mmfn v 9 Zim7v »,9k LTtttB IX i> 4 < . 
I d d qSlfW^RLfcr xh^^^#^tt«iaiStL 

I d d q«3WE»SraSLfe-r^ 9^X<n\m 

lES^a >y ^ k Lxmm L . *Wai144K^n -y ^ Srfe 
Pt7o-y^hLTffl!HtTt4<. IddqSg*^ 

LtzrxbK^^m^zxmta^timmmmcoxm 
mwm&b-m. axvi ddqsg«L^w 

?%^x-(DAJjmm<7)M£bitm. axx/i ddqi*« 

ESWrr^ b<-7?%r J 5X0)Aj}Mim<QM%bitlzim 
~$hk%<nfr. m7a-v7£]E%7V"/7k LTtttti 

l . *njawi«ra y ^ *tei7'n v?k Lxmm, i 

Tt4V\ 

[0014] fe»7o •y^KJ3»tSttWfflBr^)R l )a* 
«4. l^fe»7'a-y^ttJ(tft I d d qIS«LT^ 

ftrx ?mx'0)Ajimmn®%bitxi&m mm 
zm&A,xi* 4 < . mm?u . y ^ ctjtt ft i a d q 
mourns, ix^it-z ^m^xcoxmm^m 
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&&tt I ddqglt#?6±tTVv$:^T7h^7 7# 

^x'OAJimmom&bitt % m^xwmmm oa 

ASCi> i.^. 

[ooi5]7'o 7 ? r t«IMBW*ff 3 ; k fc <k S 

j; rt&mmmz'm&AsXhx^. 

[ooi6] cmo simmmmtmmzmmxvmz: 

tTti t . -SaWHfak IT "Iddq (Quiese 
nt Vdd Supply Current)" k& 

i d d qn^ii. l s i mftmmsmmiw&.itz 

*th ^^i-il-b^tz b VX'Z h . £ oBWco^T 

(i, M. Sanada "Evaluation and 
Detectionof CMOS-LSI wit 
h Abnormal Iddq" Microele 
ctronics and Reliability, 
Vol. 35, NO. 3, pp. 619-629. 19 

9 5 \zx^hifiX'h o . *^i±±3i itz&nzt m i 
coo 17] ■y-y-Ti/j &t,zKmztihAs i 

C (App 1 i c at i on Specific In 
tegrated Circuits) fi^Jgif 

i t t «t oma^««ii]s§*«-r « c k 
[ooi8] *ftwizx&§>wimm<mmfrijm 

Ji. J^Lfc^J^fflffl^ifcO-C* 1 ). LSI CD 
Afl*f-«k OA^JtSr* r^77«^T^ftt 

& . " 7d " b m-i l s i zm&t 

"iddq- kifc* s l s i ^ttaattf^^»jhtt!ii-cw 
- ^naoftwjr^ii* mi *#*k £ 

ffl^T - 7'a 7 7 zbtnmmmzfio zbtzxvm 
yny^ifytai. mzmtmrv-y fizmz iddq 
fmzitthT* v^r 9m^x'<mmffi®zm^xttt. 

i$U:7'a y ? r fcttlMifHIMUL S I 

«k DA^Sr* r<77fcll$L-t£fl:-f !>&7a-y 

7 r k corx r^? ^#^r k wA*ifta«a-^*)*T 
[0019] iMcoT-fzm^fcy'v-yfZbcowm 

imZff oZblzJ: S«/d y 28ffl*> 

Ds ion i d d qmtfmitin$mm<vAm 

WvMiSh-tOftffyJrZK b 1 1 WSS3±b H-^A^] 
UlicOffl-^*)^, I d d qjfcWEJfWrr* 

tmru -y9b LXffltfrhH&Ch 9 . 3 1 oli, 
I d d qSMWaaUfcr* h^77#^rn$tB£il 



fflOkkPl-OA^ffiia^ffl^-itP*^ Iddqlfr' 

jESKrita l^t * 1^7 ^#-fC'«oA^iiiacoffl^*> 

•ttWC^qt l&v^o .y 7 £MI7u -y 7 k LTlSftl" 
[002 0] S&C, ±j£L*:2«^c-r' "I dd 

ffl&<7>mtiitzAJjim<m&bitw "mm 
i%y>T*h<? ?m^zxfo&zh&$mmmv>\j} 
mmcD&sbv m^itzmmcom^bM^coimm 
&±b®-% u xmm<m^bitm n t "xmrno 
m^bit" i d d qffcWEjiffcT 1 * 7 #-§■-<:' 

co "A^Haoffl^-ti:^" k "A*IWK>«^**" 
t*S L&^7o -y 7 £fePf 7'o -y 7 k LX ttSSt* - 

[ 0 0 2 1 ] , »Sfl:Sitfc*»7*n y 7 F*»& 

•y?fcfett* I ddq^*<^LTV^f Xh^77 
^T'^A^fSracOffl^-tir^ffl^TWfflfirf^ 
tf^kSr#^kL-CfcO, t>3-ott, *cott»7*o-y 
7(Cfc(tl» I d dqJ|;£#3££LT^!. r7hK7 7# 
^•C'cOA^HacOffl^^k I d d qg«#36£L/0* 
^rV>rX h^7 7*#T<0A*l&ac0ffl^*)1i:Srffl^T 
*P»fflBr*KOatrikS:^akLr^S. 
[0022] 12©f -7 S:fflV^7n >y ? rkcoirS 
ig^ff3Ck(cJ;l»fe|5$7n-y7ttajii. ffl^^HI 

%,bm*®mftmLtzzbimmbLxt5 i o , 

t. IlISSfllfig$-«i:ffl£oa*WfSraillSI*^JI^IlIi8ffi 
«2t^/Jn LT v ^ < £ k t J; 0 . tt»fflJ5rS:IR 0 at? i k 

[0023] 

[ ^conisco®^ ] m&o j; -5 cmo s mwm 
nm^mz^mxm^t hb , -^wis^k lt 

"Iddq(Quiesent Vdd Supply 
Current)" k»t4ttS<^jfctt!»fc:*ift4 

««wtcji««[jwa*T.4 . h i \mmm<mmzi 
mmntfimicom^^tmmxh'o , momi 

1I±LSL 12«iVdd, 13J4GND, 14l»i 

wmm. i5iif^h^A i6(iiddq<g 
%) xht, -t%b*>. ls 1 1 wpimzymtmiM 

m 1 4 tfftteth k » ffiScof 7 7 1 5 1 J: OIS 
JgSixfcMWfcJ: 0 , ^coWTOffiF^l 4 %-ffLX. 

twi. mmwmn 1 4 vm^* 0 wx v d d 1 2*» 

WNDl 3^cOKiim?TiHP*>PfSI d d q 1 6**?S£ 

[0 0 24]*^;. y'-hrw.aicf^sWAsi 

C (App I icat ion Specific In 
tegrated Circuits) cofSltti, ^46 
WlSftfc "7D-y7" k»tS«*6Wrlft«*fl|jSt 
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k . I d d q JWte!6£3tf b^? ?#^k 

[00 2 5] Kifllii-f, ^yo'v^cot^a^iil/- 
i/a yflHWCOWCWDIU I d d qJi&£§£4 

*wjfc>#i«fciwjiu mzmifn 

[00 26] 1) LS I<D#7*n??<0ift«s'$ aP- 
i'a^ (02) 

II 2 ME L S I CD# 7*n 7 7 <Dffim v 5 jl U- x a V 

jri/yy imtim vmwmx'b o , (aimsi 
<?5Aaj^*effi**-ts*a. ( b ) «l s i ^Aa^ir 

aMCR^^r* H<?*3L (c)liLSl <0&7o 
7?£^-f$5t0. (d)iiSIM(Sistems 
Integration Model) ±<rmW^.it" 

tcofa - y ^attiasssfc*. ( e > (4l s i o#y 

p -y ? *»4><0Htfj fcSrfg&SBL ( f ) ti#7'n -y ? r 

H+#92 1ttLSI. 22(4A7Jffi^ 23 
liSWjMKPs 2 5tefXh<y-?, 2 6(4tii7K 2 7(2 
/Q7?B1, 2 8(47"o-y?B2, 2 9I±7d 7 ;B 
nT-J>&. 

[0 0 2 7] IftaxSjLV-va^i. iI#LS I 21 
^ATjiSH^ 23j»feA*-t6r^ h^? ? 2 5(c*fJSL 

&. ffi^T. ^t^S«r-^{i#7'P-y^rt^ 
aiTjffii 1 C ttWrt" 2> §Ulk IMtf«m^flHI<0*T+ 

-v 3 yf-^iifx h^? *#trk fc3WM-**7 
a y? r k «A^f&aft#T'& o , jts^Ma^ s a v 

[ 0 0 2 8 3 II 2 {Jfiav 5 a i/ 3 

war?*"), #^n v ^rt<oajA*Ffca*^ 
fc moBweefbum k 1 . #t-o y ? r k ota 
(etn^-f sifts k na^x h *#^r k o 

%mmzm i . ;»:#/o -y ? r k oattUBW&R 

<07*n y ;? CDA7JS7 ti8ttSil4RI«*»<9 . 7"o y 7 
r k CO ATJ-f £ f&Sffi ?Bk J&J&Ot* h 

?#^k<9^L1P8KttL*:£g?r*LTV%S. 
[00 2 9] 2) IddqH«£jffe£$-fr4r.*h*C? 
(03) 

h<? 9 r k i d d q m^^mmmnmm l 



U attttSrttifc 'J I d d qHSiik L 
TWWLfcfcO*. I ddqSMT*9kl/C«iai3*U. 
TXh*? l3{irXh^^^rk<50I 
ddqSS*4iEffi#^^-rz'7 7-C'$> l 9, 0<ttWl 
til ddqWL^C 3 2(41 ddq (jES) . 3 3 
(41 ddq X|fcfX^?^#? 
(», TVno. fciE-f ) £Y«£I ddqfiS:* 
-f» jEJSi&OI dd qlMMHT (frUff. 

sn-fc^Tm8s^Sji^a*^L-^t>ii#tt 1 u aw 

T) TfciWCWUT. I d d q#SS,5Wiffl;|8tftf>»W 

[0030] 3 ) *»BJco#II (04 ) 
04«*^<r)#jiS : ^7D-f-^-hT$>«.. 0+ 
43^4 HirXh^^ (TV) , 4 2tiLS I^\<7)En 
ftl. 4 3 14 I d d qfflcOSO^. 4 4 fi I d d qfflSSO 
TVS^-cofttn. 4 5ttBHHHRflm. 4 6liiUiv-$ 

if. 4 8(4TVrk<0#7'D-y^COA7]ifeacOtttt5» 4 

9 5 o mmm 9 oaaj-c* s . 

[003 1] *SMJrcii. L S I cr>wmmWiTX ht 

ztzMzmmtitzTAhK??^ TAhK??z't 

WWW* L S I JMt4*7n -y ? r k OfiUIfifffi 
k. rXh^^rkOI ddqH»<?D**|fl|«k*«l 

[00 3 2] ft. 7-Xb*9f41ZktZ&flCtl& 
7a -v ?<DAJjmmtf®4 8ttJb»Lfc»Sfc:J: 0 . 0 

mg^fflf84 5Hlsi niB«j!iE<Dfc*coaav' $ a 

l^->-3>-4 6Srffl^T "yyTtm" 47tfotlL 
S I Sr»«-fS«-ra ■y7<7)7-*Ah%Zi%%.LXliij} 

l4 8li±IUfAK^^rt^)I dd q£»<75# 
*c= r )tfffi4 4kffl^-ti:-?»>IkT\ #^7?fflfxb 
^^rk^ii»3!!ra4 9^|||S§il, teKilSFJfSrrtiS 

[0033] lt. »as<ifca»«»t 

O -y ^ 5 0 £ i> k -e^yo y ^-C'<7) I d d qMS£7) 

I 0 0 3 4 ] 4 ) feP$ 7*0 7 7® *) &frcr,tzSb<7)tt 
(05) 

0 5 tt*R91£ i *fel^7*D -y 9 0 atf J6<7)»* 
«F5:#i*S:i!lK4»BBErc* 0 . ( a ) 14 L S I ftcr, 

7'D -y ? $ry^f «3Jt0, ( b ) {i#7"D y 7 CT k V 

7V x v . ( c ) {4 ( b ) <nyv~rv x y Kmsfctt. 

1 (4L S I , 52{47'o-y^Bl. 53(47*a.y^B 
2. 54(47"n-y?B3, 5 5{i7*n.y ^ B n , 56(4 
rXh^j/^. 57(41 ddq (8ft) , 5 8(4^>7 S 
'JXh, 59(41 ddq*ttBBf-C&4. 
[0035] SISWT'n 7? (B 1 , B2, B3, •• 
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• • . Bn. • • • ) £TflU£8*l*LS I 5 lcOA* 
1 0 0 3 6 ] ±Jfi Lfc^V'T'JBHc J: 0 . 7 7?) 

r 7 h ^7 7 r t ottattStfttffl zti h . z <oami 
05(b) fcTFt&yn -y 9 ztoyyy D X V 5 8 IZ 
mix*. izbx\ ls nzxf-xh^^zti,zm 

ftZtl&I ddqgli, fAK^^rt^/Oy? 

(Bl. B2. B3. . Bn. • • • ) 

*S I d d qflTC>£trc* 0 . 9ft. SftttJartKiR* 

•y 7#*<D7o y 7mzft&-fl b . <ec97o 7 ? fcfc 

^•ri»sftmsffl* { L s i tcd i d d qfisftfc txm 

[ 0 0 3 7 ] 05 ( c ) IZTfiZtlfclMn I d d qfi^ 
*57^UUSf^WmTVno. a. 
b. cti. &7av7Z'b<r)y>70X}>l l ziiW&TV 
no. a. b. cfci>*fjEl/Ci5 9. ^t, #7"ay 
7{CT I ddqUfta^Sfifc-r^h^^fciEftttffi 

t«f^ h<7 ^Aasratittti-a (f^-ri.) ; 

[0038] 5 ) ftP$7n y 7 <nmSS^t 

act. i d d qMftSrtatftT'ov^^aiaj-rs*^ 

fc-OV^TUW*"*. AS I C&fllJfctaT'n 

ftjjix <&\9mM&?b>o, &*y-h (and. o 

R. NAND. A yA-^ES&^O HALU^ADD 

ffgti^ o -y imizmm^xT-ttf-ms&nmzm 

5 EH&JBsST* 0 . 7 U y T • 7 P -y T . UisX?®® 

*5v+mw»>h. zi\t,2mmcomvwmw 

[0039] 5 - 1 ) ffl^fctf 0»fctt*4ftS*7*n -y 
^^ttttJ*^ (06) 

o^t 0 6 t r m mt i . 0 6 7 
n -y 7 mtittmmwmxh 9 . < a > a^yr >j 7. 

h t LTtttBSftfc 5 A^S^P *^rr&ffl-&*H*-|HHW) 
7>7°'J7K (b)(iIddqIM4»7n-ft 
-K (c) {i/yrU^hi; UTtttB$ix^5A^S 
^ Sr^Tt &®£hitm$<r>yy7VX h . ( d ) te/u 
77£Efttf^t6£*>><07O-?-.t-K (e ) ii 
y>?VXhtlXtelH2tltz5Xj)ffi?tt-fm£ 

h-tm&coyyy- y x i- . ( f > «y n 7 7 gftRrtft 



[0040] HCSrt «k 3 £. I d d qSg*'»tJ 
A^aoffl^-ti-(i3ffl» (A. B, OffftLT^ 

A*Witf>»£;b£Ali TV ( a l ) . TV ( a 
2) . TV (a 3) 

A^f^ao€-^*)^B<i TV ( b I ) . T V ( b 2 ) 

\1)tm<7)®&*>*tC\± TV ( c l ) . TV ( c 
2) . TV (c3) 
X'foh, 

[0041] zfihco smmxxmwm^bitt m 

tAmm<rm£bittf I d d qffijWEftfcT V£*R£ 
Wt'o^yei-^ (PCifcliEWS) Srffl^ 

[0042] 06(c). (d) (i7"n.y7^1fti:fj 

w^h'tr-x<r>\mxhh. xt>mm<r>m^hitA, 

B. C<o£T^TEft&TVlc#£U:i:#. znfuv 
7£IEftfcWBrfS. BP*>. i<07*a-y^ttJ»tS "A 

mmem^h^A" bn-coxiiimmiibwi 

d d q ffi#']Eft&T V IzffiE Lfc t § . ^ CO 7'n <y ? (C 

bitB" t n-nxjjwmnm&bittf 1 d d qfi^jE 
ft^Tvic^sL^t^. iMitmmiz "xjimtrta. 
-sb-ttB" \mM£m®ix^&xj)imx'\i%^bm 
mt*. Jsrc\ ^kc "A*fftJKoiii^i3*c" tisi- 

COA^^S^ii^fc-t*-* 1 * I d d q tt**jEftiTV tffffi 
Lfci:>JblEi:iai«te "A*IW«II-&*>*C" tifePt 

z^Lx^&xjimmxm^bvmt. ^toi d 

d q«ESftOA*ffta<0ffl-&*)-li-* s *l*S:**LTV^ 
V vy)T. i C07n -y 9 (iiEft fc flIBf LT 7"u y ^ 

[oo43]06(e). (f ) ^yu-y^^mmm 
<rm^tfh&b>mr?h7--x<r)\mx'foz,. &&bm 

*5riHE*ffv\ ATJfia^ffl^^-tA. B. Cc0l*lO 
^< i: 1 1 «^*>*JaJb*« I d d qfijWEftfcT VIC 
tJftSA^JfftaiOM-&fc-frtffftLTv^v^tc. -ICO 
7o 7 ? (cfePf p^R<08i- b Wrth . 
[0044] ^^SitCOV^TfJiHB-rs . £»*Ptfi 1 

•y ^ tiidtt*«rt» tx v&iptoZ h t>t*X'fo h . 

[0045] HU#(i . 1 »07*n y 7 Ctttt*«^T rtK 
06 ( e ) . ( f ) (Cfe(tl> "7a y7 

Mmpmam^tfi) & t watt y-x- z^ttz 
b*. -n4>3aacoi ddq^ft^m-ri-A^ao 

ffl^-b-tirtt. ^ix^>^a^-ti-* { J>ixttWl ddqP 
ft5r»4L. I ddq«*«]EftSrTVti3tt4 

xijimomitbitizteim L^w»«'3j & . 

[0046] f£t{±. Hftforn 7 7 tfePf LT 
fflU (A) # I d d qfiOjEft&TVlcfcltSA^f&JI 
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^m^otz^xhhtmmx'^h. tlx. ffio2a 
[0047] Rttt, 3a@B<oA^a«i«a-&*)*+<o 

2S3t (A. B) * ! Idd qffi^IES&TVfcrijltSA 
Ai^^&fctfKSqflE-f* B# . -eix{i:J?iJ<7)y n 7 ? C 
rtKSiXJt I d d qHSOflWBjWKro/sfctfDTfcii: 
ART'S*. *LT. BHfcflfittlWBlil ddq«R 
**fc**TVT*'!K 4S»*rt*UTV^Tiri6tt* l 3 
fc«rSft6*^TJ>S. 

[ 0 0 4 8 ] § h fc, 3««<0A*iia<0ffl-&*>*+<0 
(A. B, OAildd qffi#jEJit$rTV£i$lt«> 

IZftMZtltc. I d d q g#Ott$!#M& o LOT*$>l> 
fcWKTS*. ftot;c0/D7?aiIddqS«i 
IHit-STVfi&C IEST&l>fc«)T£ix6^T$> 
i>. 

[0049] 5 - 2 ) «ffEfcfc*t-t*tt»:/n 7 ?0 
HlS** (07) 

T07 fcTBWi*&. 07ti«f EIKO&P$7''a „ ?o 
ttffl^iSOttBBH-C* 9 . ( a ) (i^> r LI X h k IX 

K (b) lil ddqifM^n-f^-h, 

(c) te^yryxhtLTtta^fotsA^Si^* 

t^ll*»W>r'jXh, (d) «7*n.y?£IEffi 
fc^g1-SJt«>07u-f--\>-K (e ) lifyryz 

TV X h . ( f ) ii7'n y ? K4J«|*flK0>£^j&s& £ fc 

[0050] H7 (a), (b) iZmt ± 3 fc, Idd 
qM«*^^SA*i^i«a'&*)*tt7«S (A. 

B, C, D. E. F, G) #£l/OvS. -e*l4>OTV 
±TOfg408S7£ti#®tf£> D , Idd qf|#*« 

t&A*ifta<oa^-fr{4a«L/iTV{c-cA, b, 

C. DOtffcE. F. GOSfcTjftR»£LT^4. 
[00 5 1 ] .TOt^ti. -Ift^-OP (A. B, C. 
D) tf¥ (E, F, G) on* OfcPItA^iracoffl^ 

[00 52] H7 (c ) „ (d) iZ7u y?ZjE%tW 

m h t-xco i mxh & . xhimcnmshitm 

(A. B, C, D) (E, F. G) fcPJ-OA^ 

ifeflOffll^itPtf I d d q «3WEfiW:T Vfc#ffi Lfc 
k*, icoyo-y^S-E^tfJUr-rs. HP*>, A^ISta 
<m&*>*t%t (A. B. C, D) fclaJ-OA^ffcSOH 
I d d qfijWEfcfcTVCfcttU:*: * . d 

c7)7'd y 9 \,zm h *\mmm&b j m ( a . b . 



art*. «fc. >jm*m&**m <e, f, g> t 

R-OA^fftSoa^b^Ptfl d d qfi^IE^TV 
fc^FfcLfci:^ JJEkHaiC "A^f&aoffi^^-ti-fflP 

(E. F. G) " {i*R£jS£LTV^AA3^T*H:5r 
nfcflKU £TOI ddqfiS8<0A^lfta<!0a-&*) 
Wj5ftJ«***LT tvfri,wyt\ Z0)7v -y ^JiiE* 
t HK LT 7o -y 7 <0SWE*»7-r«. . 

[00533 07(e), ( f ) t±7o y ? (CttHftK 

aWrPBEfcfrK A*M®wa^i>*» (A. B. C, 

D) S (E, F. G) C0ft<7)'J?%<kh lffl^ 

*>-tjmLL*n d d qtfiWEfcfcTVfcfcttSAai&a 

^rtil^® v S t With . 
[0054] ^waitoV^TJiffl^ifElSST'OiftHJ 
fc |5]«T'S> l> . ^SJK^i 1 fflc07n -y 7 (CfePt^T 

m. ix ^ h i)\ rnwwv -y 7 tttHb&*rt a lt v ^ « 

*><?3t'*>)o*>T'S>l). 

[0055] |if#tt. 1 ffl<7)7n 7 ^ fc«»j&f£T rt^ 
LTV^SfcA. 07 ( e ) , ( f ) fciitt* "7"n. y 7 

I*, ;it^2a«OI ddqJI^m-fSA^JlSrHtf) 
a^-^pti. -eix^Offl^-tirP^Wf^f-'I dd 
qM^^I&4L. «->t, I ddq«*»iE»*TVCtJ 
(tS A7Jtfta«a^-ti:Sf{c<i#4 LT^rtW t*»t> 

x-hh. 

[0056] 7 7 tfeK* 5 ^ LT 

^*^-XT* 0 , 2^H«0A^fiaoa^*>-<*:4«<0 1 
ffi®P(A, B. C, D) j6« I ddqttWjEJS^TVt 

anhx-nmm^h^mz^-tm, *<r>\-)M 
mcom^hitmiA^ b, c. d) mwvvMzn 

ffiZixt: I d d qg»tf>flHfo&*£$r->fc fccof* I. fcH 
BrT*4. -5-LT. ffiOH (E. F, G) (i I ddqfi 

[ o o 5 7 ] mmmzwhimttZi&Ktz 

*\ WflUHHiaittLfcTVofllifc:. #-OTVtcTi 
ddql^MUv^^-X^O. Witf. Id 

d q^^m-ri»A73^ioa^-tt(±7aw (a, 

B. C s D. E. F, G)S4Ul^, IddqMg 

* ATj^aofi-^^-ttJi iiis L/t tv to 

(A. B, C, D) OSffc^.—C0A^JlHS<7)a-ni5-lt 
E, Ffci^. Gfc^3y-XT*S. iO%^Op3tt 
liJSRLfcTVT**) (A. B. C. D) Op, A^Ha 
Offl^^E, Ffcj:^ G04affl^#i.i». 
K, aSRLfcTVftO (A, B, C. D) Ol?fc#-0 

t voA^jnaoa -o*>-fr t isi-oA73iSiiioa^^-tt 

* { #£LTi (Mitf, B= F ) , iii.^>JiSi]fflfc#x 
6. PSEfcL a^L^TVTO (A. B. C, D ) Off 
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IZX&ZKW ?^:#-(7)TV (F) X'm&Z&Z 
3rd, 

[0058] zcomm&ikmmhtzMz, mm* 
nmrnm-fo & d ?4 r ? 'j y r • ? a y r ( ct§ . d 

[oo59] msm^mmmmij^mmmxh 

9. ( a) itD9^yy'J vT- y<a-yy°cr>®®m. 
( b ) «4D 9 4 7 y 'J 7 7 ■ y n >y TOSHIt - 7>T' 

[ 0 0 6 0 ] 08 ( a ) (4, 1 »M y^'-^ 2 
®7)2A7JAND|£]KfcJ:tf, 2 «) 2 AT) NORM 
frbffif&Ztl&lXJ} (D : DataS?, CLK : C 

i ockSf) . 2&j) (q, q* ) nm-mttth 
■*-*>. as <m it^mmT-y^ deies) $■ 

jjcf. DF/FCtJ^Ts QiMJ«2;UjNORE!Kjb* 
"H" aj^Jfc*ofcl*I ddq»«**»*LJtfc-fS 
t, ZffmmM8 (b) (c^tWIf— r/MRWr^ 
K^TVno. 6, 7, 10. 11, 12. 1 3fc 

[006 1 ] zti&&-<?)AJ)Wmn&&1rttk LTJL 
l>fc, I ddq^cO^tL/cTVcOrt. TVno. 

7. ik 1 3KttBUfck*» PWfirAAMH (D = 

0. CLK=0) * ! TVno. 3.5. 9t*JV^t>R 
SgSiVO^. LfrLSr* 1 ^ .IflfcTVno. 3. 
5. 90AAIHI(C«^TUI ddq^Sfi^LTV^ 
%\,\ *0M&\iW¥WMt?a -yfm^zmmiXT 

[0062] t 08 ( b ) fc*-fifta-f-7> 
^Wj:j:3C. f^K?^TVno. 7. 1 

1, 1 3ttJ^-CfiU*$<lT^4ttattQaj*«27J) 
NOR@8S*>' "H" fcJ:V\ Q* tB^ffl2A7JNOR@ 
5W "L" til^t^o7tf^lT'J>l»Ot^L. r^h< 
9 97V no. 3.5, 9fcfcVYrft83;fva^ttg 
{iQtti7]iJ2A*NOR[ni!^ { "L" &4tA\ Q* tt!7J 
iJ2A7JNOR0g&^ "H" K*i:&r>feWlT»4fc 
tbX'bh, tMoT. Qa*«2A*NORH]»* { "H" 
fliACirofci* I d d qgft#f6±-f &«SB4tX h< 
7?TVno. 7, 11, 1 3T<0R«KKSITM»fc L 

1$ffi<07f5tt4 DF/F ^Ifta^ilS AT) 
1 ooffl-g-^-ttSf IWK?nvno. 6, 
7 } tiktf (Tvno. 10, 11, 12, 1 3 } fc L 

xm&LWttuf%t>%\\ t%b*>. tmrnis^im 
mmmtuRte i d d imcoxmwco&ntb-t® 

#jE#&tX h<9 ?X~<r)X1}Wm<m^frikm<r)Wz 
[00633 6) Blfflftfij £ A 64SC»^Q 7 0 a 



(09) 

tr*3*ft*tl»BBrc* 0 , 0+ 9 1 f4 L S 1 . 9 2 « 
9 3, 94, 9 5(4&&;b«&, 9 6{*y 
Dy? (b 1 ) , 9 7t47'n-yy- (b2) . 98(470 
7?(b3). 9 9(i»#7'Oy7-ej>l>. 
[0064] PMMM7*n v ?«<?)iJ^i4, KfHSKffi 

mztihyjfyvtm-h. wwnsivo**** 
*wn -y ^^raa***. -ecosrajrea 

S*** Z t (4, ffl^fctfEIK fc Miff BIR fc £ ES'J LT 

& . a*(4±^ itzm^b^mm t vmmxwimm 

1 0 0 6 5 ] 04>, »Ji4MMfc*Hvrii, M^-ttlUSS 
kWFEW^qKLT V^4fc«>. lfJfllIB*«lc LTfi 
^*>*HI»*4i-»]t^rv^POTflllS (a 1 , a 2, a 
3) tLTfeKfllBf^Oa^ffoTt-^. JJCK, ft 
»3i*«4LT^Si: LTtt{iJS<lfcB«7o-y^ ( a 
1) 9 3fcJ3lve, B«7ov^«^«jfitSPg«flltt 
bl, b2. b3fcTtt»fflBf<OR"5a*Srffa. 
TMCfiWffitJ>4. "S*fl9iftaEI»«Ji!t- XV) 
7av? (b2) 9 7Srtttti-ri>. 

[0066] 7 ) b5 K/K0*Rfiffilr«K9 
ii»*5£ (010) 

mz, m*imm®tiiim" x<nm*7u~,7 99Z. 
•9, %<mfo*ffl&Lx^&Y3> : Jx?v^tv<r>tm 

mm 0 atr. «*««fflia»J4HRt:» VvWx 
f-frbm+hyyi/zfxffi&ztih. OR, NO 

R, NAND, AND, -f WS-^H]g|, 7'J-y7"70 

•y runs t fe«*w«riia«ffS:*ffl t -r swuan 

ttatcHW tT k'«0 h 7 yy'X^tfON/O F F LTV'* 

Wi@lf§^l-?T'S)I>, 2A7JNANDHI8&<O0!l£fflo 

[0067] 01 0(11^x5 jlV-s^ 3 ytiSttB 
h 7 yy'X ^OfflffiOitt^Ht** 0 , ( a ) (42 ATJN 
ANDc^S^a-eft 1 ), (b ) i42A7JNAND[H]S^<y) 

ATJi&aw^ffl^^^as LTtxafi^k i d d q<i 
tnmmx'h&. 2\-h\,zxmm-hAmKhikm 

<rm&b*t (TV 1 , TV2, TV 3 , TV4 ) >f , T 
V3 (A7J«^ I NlfcLowK/K A73«^IN2 
i ghlx^#A7J) KIdd q^*«K. 
ftiJCOATJ^atOffl-^hli: (TV 1 , TV 2, TV4 ) (4 
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v ^ 3i»2r«gE-f 6 i t ft: J: 0 leWttS . 

[00 68] 121 O^A^NANDEHSHCfc^T . 

TVno. PTr-1, PTr-2 
TV1 S OFF OFF 

TV2, OFF ON 

TV 3 » ON OFF 

TV4 . ON ON 

[0069]$ fete, I d d q£**<|ft£-$-saKHi2 

1, Vdd^ PTrH NT r 

2. Vdd^ PTr2-> NT r 

,r^A>oji»i:±^h5>'vx^(?D0N/0FF^a 

bffyimfrh . Idd q HS^m-f h 5 >-v 

1, Vdd-^ PTrH NT r 
TV1, OFF ON 
TV2, OFF ON 
TV 3 s ON 0£ 
TV4. ON OF 

fcfcfls NT r lfrlft^^TSCONtim. M 

2. Vdd-+ PTr2-» NT r 
TV1. OFF ON 
T V 2 , ON ON 
TV3, OFF OF 
TV4. ON OF 

PTr2fcJ:y'NTrlA>Mi^otSl:0 

TVltil ddqllil^ft, PTr2CWI 
feK^rt^LT^Sitt^SL, PTr 2(iISi:fl 

[0072] kit, as§ i . 2<r)mmz x 9 nt r 1 # 

[00 7 3] &±li4hy>i;xm&LTh&2XjlN 
and mmz^xcomx'h h WL+ h y Vi?X 9 l,Z 

SnytW^JBv^Wlv'S a1/->-3 ytJ: 9H 
IW* i 4: fc J: 9 ffi^HTSS h 5 >iSx?mitiX'Z 
&. 

[ o o 7 4 ] 8 ) m&bitm<nmffi%m&z-i>m 

(El 1 ) 

hi i iw*b&w^»himmt:m®tiim 
ZKtmmx'h 9 , < a > 1 1 d a q 

OffiBJfi. (b) U (a) oiddqH«ffiBrOSfc*c 

( c ) ti*»»X?8 O&aoaWHV* 9 , H*fif 
■9-1 1 1 . 11 2\tTXY^9^<rmit. 1 1 3tt*29 



fXh^^ (TV 1 „ TV2, TV 3 , TV4 ) iZft 
fft, Pff^^7yyX?l, 2 (m. PTr- 
1, PTr-2fciei") Nf-WTH^Vf**!, 2 
UM, NTr-l, NTr-2tEt) c?)ON/OF 
FttWi 



NTr-l, NT r — : 
ON ON 
ON OFF 
OFF ON 
OFF OFF 



I d d qfi 

is 
is 
us 

IS 



a^j n a n d mizh ^x 2 a o m t $> ti & . 

[0070] 
1-* Ntr2-* GND 
l-» NTr2 H> GND 

X^ON/OFF^T'^SlLT^&i;. Iddq 

l-» NT r 2~> GND 

ON IS 
OFF IS 

f on m% 

F OFF IS 
[007 1 ]**:. I ddq*ftj&*5fc£-r*ffl»2«. 



GND 



IS 
IS 
MS 
IS 



1-* NT r 2- 
ON 
OFF 
F ON 
F OFF 

ax,*******?**. 

[0075] Idd qMStff&t LfcfXh^ 
V\ liSRlW^ b<??£jflwc I d d qHS# 

aU-v a yft:J:i)ttaj-f «rfcffl!i:$: 
*r-*fti I d d qS«*«SttLfcfA h<7?X'$> 

m&bitmm&* w>i ddqusam-M. 

T. ^Jn^iI^$j.i^-x3yft; £ J; t ), &PtF*ijiK«^ 
*1»»fc»ajT* So Ell 1 (ifttt LfcftWrtK*?* 

no. (a-l)HTVno. ( a ) ftZ^-ft < F ( a 
-1. a) } Itz®. I ddq^S^m-fl). £<GI9 
<ok? fcryMmXh tyNO 5 <9*A* "0" *^ 

"i" mea:u *w«m:ltv^o. zommnmt 
Maw^s au-S'a yftiios-tiaft^SrttaiT^s. 

^CfXWi'TVno. (a)MTVno. 
( a+ 1 ) fcXfc { F (a. a+ 1 ) ( Uz&f. IStt 
ffit^S. C<7)B$£0^^^c7)^|:i±A?)bVNO8^ 
# "1" *»6 "0" MttkU flWiSHfcL-OvSrirt. 15 
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9m& I d d qWftWttLfctf^ h"V*fcBLT 
#4. 

[0076] 

n$#?i£L*:k v^«**fflwc, zmmmm 
4. 

C 0 0 7 7 ] £ l li, tHA«7lltto««(cmm; < tt 

§*#£!|#8(-cs>4. 

[0 0 7 83 SlS2l4, S^KttKflBff&R'J&tNlka* 

i tftfhgBT<o«lE'y-^k tytfflu4§&jiy s a u- 
y^*KUc*7'ny^rk^>ry^hk, i 
d d q LfcrX t- 7 X 

[00793 3S3<4. ±»LfcT-^li«J«ft 

. shum** < t 1 aw?* 1 «r* ttth mmth h . 

[ 0 0 8 0 ] SfS4 (4, W£*8»R##0>fc$:< T 
[ 0 0 8 1 3 »5ti. Ka[(=«ra»«rffiTft*jSi"Cft 

x^tztb. »mzwmtf»imTb&. ttz. lsi#a 

«Wc ft o fc k L X fc flffl L fc 7 a x 7 *ffl-W>Sl*# 

3 . t h mmmmmmmxh 4 . 

[ 0 0 8 2 3 316 14. *^HJ<7)iiffl{4 I d d q^gffico 

a# $ tmffi Lft v^k ^ i z tx-hh . mmz^mtcT 
-m i d d qM^mL^tx ?%^xh 

k fr%Mcomtiz>v>7Mz$3^x t, zomimm 

mi] mmtmmzx&nmwfiim.n®?*:* 
■fm&mxbh. 

[02] LSI^n 7 ?«MySil'-y3^ 

ms- r u y y Lm.T&m<nmwmx'h 4 . ( a > « l s 

I OAm*ttJB«rSrmECSI'Cfc 4 . ( b ) (4 L S I <D 

\\&ftmwm*^?TXY<9fmx'hh. < c > (4 

LSI<^7*n v ?*jj^3JSBI"C*>4. (d)ttSI 
M (S i stems Integration Mod 

e i ) ±<7mm^^tff)ya^?<Dta^mm^tmx' 

J>4. (e) (4LS lff)^u-/9i)^<r>^^-m 



[03] f-x K7 7 rk ddqfiSWMPBSr* 

t?7?X'bh. 

[04 ] *^ B ^#)iSr*1" 7n-f-v-hT'J>l>. 
[05 3 *^C4:4fePf7D'y^S:^0aO^^a 
*«P5r*i*ta^*tt^Brc*ft. ( a ) I4LS I ft 

«7o y 7 s-*-r^0T'j>5 . ( b ) (4#7"o . y 7 r 

k<DrX J^7 7S|-C$>4. (c ) J4 (b ) OrXh'v 
? ?££#jS$tffc I d d qilif 7' 7 7 

fib 4. 

[06 3 ffl**tf®»«tt»7*a y^Wttm^ffi^Bfl 
HT*4. (a) f47'yryxhfcLTttai$*Ut5A 

^S^^^-tsffl^^-ttiii^^yr 'j x h t-*4 . 

(b) (41 ddqg»$&fez>:7a-f--v-h-C&S. 

(c) tt/yryxi-k LTftttiStutSA^^SrW 
tl»ffi^-ti-|II88(!0^yrUXht'$)4. ( d ) (47'n 
-y 7 SriEft k Jpfi&f * !t*^7 n-f-v - h Xh h . 
(e) {4ry7"'JXhktTttta$^5A^*^* 

■f4ffl^*>*HIKO^yr'J^hT*i. ( f ) t47'D 
•y ?Kifcl$rti^7)H^* s J>!> kflBM-4 7o-ft- h 

[073 NUflUKWttlit r n >y ^ Wj*aj*ffi^K^0f 
**. (a) t4yy7-'jXhkLTttaj§il7t5A^ffl 
: F**t-*IW1 E EI»0^yr'J^h'C*>4. (b)(4I 
ddq»»l6*<07o-f-Y-NT*&. (c)(4^y 

cor y 7* U X h -C hh . ( d ) {47-0 -y 7 S k fJSS 
-tSJt«>cr)7o-f-v-hT'S>4. ( e ) ti^yryx 
hk L-Ctttii§^5A^S?^*-ri»li«S^"y 
7" >J X hXh h , ( f ) J47*D -y 7 CttPlF'lKcOilV 

hhbmrrhyn-t^-vxhh. 

[08 3 «^0B^Br**«ittHB@T*>6 . ( a ) {4 
D 94 7*7 D •/ ? • 7 D -y 7 O CO@B0T-J)I. . ( b ) (4 
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